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(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the process time of 
heat treatment required for a porous optical fiber preform. 
SOLUTION: Before a porous optical fiber preform 2 disposed 
in a furnace tube 9 is subjected to a required heat treatment 
the whole body of the porous optical fiber preform 2 is 
preliminarily heated to a specified preheating temp, lower than 
the temp, of the required heat treatment. Then, in this state, the 
porous optical fiber preform 2 is subjected to the required heat 
treatment while the position in the optical fiber preform 2 
heated fi-om the preheated temp, to the temp, of the required 
heat treatment is moved along the longitudinal direction of the 
preform. 
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nifiyr'{y<m^2Bcom^yjmz-oK^x. m^K^mi^ 

«T, *^e.milt0^iaaojgST*-saJ47KSjKT2 tx 
K7t 7 r -f / w 2 B ros^ :^iaj(75#Sfe-e— ^ i -5 J: 

•9 iziam^no ztA<^ i^—iSLmxf^ymm^^^m-^ 
«k •7«i7K*!iaiajg^S5< -r-^zt/i^X'^x, mrmm<r) 

^?3isjw#gi}$r, msco,^MacDS)Sr-*)^aji7Kaj5ST 
TP$;ie*^-is,-E;* 7 r -r / 2 b 

CO 0 6 0] CW«l:-5/d:SS$iJ(|pi>, 0 ^?LS 

7lc7T't'/<«|^2 B*<*p-De 1 mzK^xtiK^^mx^ 

mtP'ijm 1 p^oas^^^r^ij^L, ^nmw i o a - 1 
0 e<r>M,'m^^m^<ki^xis<zt{z^r)^ ^mtzmm 



11 

0 a~ 1 0 eco*gmiSI#, <P'Dlf(^ro?aJS5J*l?^i9t*;) 

[0 0 6 1 ] flJi7icftiS«<$*7 L^c?,, !tp/u® 1 
^JIM^5!rxroW*g«r(fjliU, #*ol»^ 1 0 a~ 1 0 eo 

aj«*, 0 3 (E) {c;^-rj:'^jc, cn-^aosiiiai 1 o a 

~ 1 0 e (c;t=Jj^;-r.i)*P'Dlf 1 p^ro^^ErB^oajgi6<jg^ 
[0 0 6 2] S-SD^a?. 1 0 a~ 1 0 e Izliim-r^tP'L^'S 

mWi. flJ47K^?!:ilroli^i:|5)«(cLT, 113 (F) izm-t 
J: -9 -U* 9 r -if mm 2 B d^jgBfljVv X 

ft^^^tiSJKTa J:0ii5l>igBfl*'7X<l:SJST-. «c/<i^tS 
g5r, t^^?lK7t7r'r/<et^2 3(7)43^ J: r)^^-^^ 
tOM^ffl!llcB3 (G) (C^^J:-9(ci^i!;$Hi-:?-p, 

^n.^7r-(fmm2Bn±Wiiznir^m!inif^7^it'^ 

ilSr^f -9, 

[0 0 6 31 co.k^/d:^a(ci3l>T^,. 20 
-"C*.•?^?LM7t7T'f/^•^^^2 BcoS^:/3|fiic7)#gPT— 

£01^4?* <9 ^nn'^y r -</mm 2 B <7)m^^W}'k'^it 

S*9^?LS5fe7r^'/<S*t2 BcDS^:;^|S]CDg-g|5 

js^Ti^iijSdm'E;* 0 ^Kn^y r ■< ' mvi 2 b 

[0 0 6 41 *D^S1 0 e, 1 0 a co^irgfc J: OH?* 0 
^aa^t7r'f/N'^tt2 BK)ji|iS(^#EFBl*T'j;i|Bfl*-7 

r ' 2 B (l^gicM o TilBfl/t£ 3 Tffl©3t7 r -f 

[0 0 6 5 J L*^-5|^, ^*P^ 1 0 a~ 1 0 e «rBS 

*'x*-5^,^(iA^*■x(c^^^cg^-r^, 
[0 0 6 6] ^imM 1 0 a ~ 1 0 e \.zn^-t ^WiWi 

«riS^FiaKTo (««Jx.{f, 900 t) iT-Tlf-i), 
10 0 6 71 (SltajSTo (CPJS^JC, ±S5 €:^^L 50 
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T, iiBfln^I3rffl(?^7^;7T-^/^•w^^r#K<^3w±#^c 
[0 0 6 83 z.<r)m!m-nm<n-mMmm<ny^imzii 

K-trvrSaa?:, <>:<DJ:-9<cLTtf'^j:^ili:*<7?§ 
•5. 

[0 0 6 91 *-r. K-trvr^aaSrflji/matilflfl*' 

10 m^ii. m'^Ltzjioizmz (a) - (d) ^c,^^^t-J:•9 

(cMa^rifUi-^ flJi7KMa«l7^. 0 4 (D 1 ) «C/Tx-r 
«t (cS* n i^TLSTt 7 r /N'S^t 2 B OfiS^BJiyK^ 
^SST, ^^-i K-fVi^feiil?gJST6 (c^ML, iSP'Q 
« 1 (^coUHMSrH e 3!rx t K-r^frx (^Jx{f. S i 
, SFe ^) t^r^tr^-xt LT, mS^F^mt^ 
^ztizj^r)^ *ffiffliJw^7LSIB2 Dff'rollHM^S: K- 
7';V X #W;^HM f c -S. , 

[0 0 7 01 -eo^, ^'■$><^^nm^7r^^<mmz b 
jKfbtoas«Tr (c^s^^ji^, z>$>')^Knyt7r 

'l'/N'S*t2 BcDa®^#;^^®ii5mJS'fb^2iiia«Tr 
ISSLTtJ:<, s)c^,^^±EI4 (D 2 ) (c^x-t J: -^Jc-JK 
K-tvr^aaiKTo t^cBBJSgiKfbftiaajKTT t 

r-f /<«M2 BcoftM^^*c7>iajS$:|SSLfc^, 0 
^7LS5fe7 7 'f /N'#M2 B<7>&^y;fS\<7)ip^U0)WM'k 

30 «®iSS?Jifb^5!iH?ajKTT tL. 1114 (D3) (C/t^-TJ; 

T«c/iix*#:?^i6)(7)Mffly(caEi^m)Kfb^[iaiajSTT t 

[0 0 7 1 1 K-e>r4ail|^7«{i, «-E:*«)^?LS3fe 

7r-f/N'W^2 BO«liik:#:oa)S$rigB33V7Xfbm 
aiKTa (ciaSL, ilBB#7X<b4Q:a«r|f'U9. li<T» 

[0 0 7 21 <XJc, K-h->rii{iii$rJgBfl;yvxfb^!!lIl 
<^:|5iB#(^^f'i^•9ii■^^w-:)^,^TU^Bfl^^, ccoif-a-ti, 
7K^a«*7», 0 5 ( D ' ) IZTjk-tJ: -9 (c-C* 0 ^JLM 

10 ^yr'f^mm2B<K>-^^m7i(.'^mm[Tt7!i-i^b-- 

eifXt Y-yTiJx (^J^tf, S i F4 . SFe ^) t 

fiJ<^^?lMe2 D4>o*-xSr K-rjtrx^r^WLfc^-x 

[0 0 7 31 -eo^, .c:fe'9^?lK7t7r'f/<SlPt2 B 
»«®iS«Sri2|Hfl#vX<bmfflJST3 (ciasu, JgB^ 

^w^2^Ji:|s]^r-*-5, 
3 [0 0 7 41 ncfc, K-t>r«ia«rtT/j:,/cJi^, 
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13 ,4 

lOOOt - 1 200r (Z^U L ^TlSTt 7 T -< / 2 A ) 
nOOt:- 12501: 0-E:*'5^?L«7t7r^'/N'S«2 B) 

i25ot: -13001: (zu t ^Knyty r ■< > 2 a ) 

13001: ~ 13501: (--C* ^7L«5t7 r -f 2 B ) 
300 —500 mm/h 



: 1250t -13001: 
1300t-I350t 
;gB^:^7XftSE£T4 : 14501: -16001: 
ji|Hfl*'7;^{tl?aiSjt : 270 — 400Dini/h 

g^aSTs : 12501: -13001; 

JO 0 7 7] Mtc, m2m(Dmmr'm^^tzi^^^fi^i 

10 0 7 8 J 



K - b- > rMHSlK Te : 900 1: - 1 2501: 

^BiaisifjKftsaasjtTr looot -13501: 

mm^mmt^k^m^^mTs -. 950 i:-i3oot 

Kn9ty r -f 2 Ac^ffii/K^aaBtra^iiB-qjVv xft 
MilBtra?r-E-n'E-'tl$<)15~25%3iafiS-r ^ C t *«r-§ /i. 

10 0 7 91 *l6Bfl$riiffl-r^^i:(cJ:0, 
XftfeH^ra«r^-ti-Pti,^20%M*St--5. C t t'X'^fz, 

CO 0 8 01 tfz^ m2mx'mLtzz.ib*)^n.n9tyr 
ti, » 1 mt'^^ LtzZfji L^Kn^ty 7 ^>m^ 2 a© 

CO 0 8 1 1 ^ m 1 ^jTvTsL/-c,^* 0 ^?lM7t7 
7 -i /N'SW 2 AO-S8fflj J: «? fteJgffliJfcl^iMa LX'i7<l5 
mii. W. 2 mx'TT. L /c--E:ni: L^?lS7fe7 r 2 A 

«)^a:^atc: t Sffl-r ^ C i: « C i (i^H-e* 
•5. 

CO 0 8 21 06(4, m&i,tz:si'>{zi,xw^^miLm 
m^zist.-i^'mkomm.co'm i ^.t^ 2 mx. m^Kn^t 

/<^'->«r/T^Lfct<D-e*^, cc-c, SigjKH, To 
<T. , T, <T2 , T3 <T4 , T4 >T5 >ToO 

CO 0 8 31 1117 (A) ^t\^'-\f^y'r^m^fm.'!tmt 



20 



30 



40 



(-"C'ii L ^?LS7f£ 7 r -f 2 A ) 

{ZAn^^n^-7r'i/m^A2 b) 

(i^:'5ro^?l«3t7 r -f ^N-S1:;f t ) 
(M:^0:??L®5t7 r / i: t ) 

CO 0 8 4 1 07 (B) «i K-h-v^r^ail$rilHfl^7x 
ftMH mmiz'nU 0 m-^iz te t:f ^ , I^^TLmTfe 7 r -f 

>^fiiLtzhff>X'io^o 
CO 0 8 51 ±iac^$^<^^^lil^r^f'^^^^(cs^:)^IS)(c 

5'- 0 8 (A) 

^^m-r^t^ ins (b) (Z7jki-j:^izmm^m)^j:r)m 
'i-ry5^<n'ikijiz^t<fj:i}<':>fznmtm^ lv. 

CO 0 8 61 /j:lb\ me, 1171CM^T, i^Masjg/^ 

CO 0 8 71 0 9(4, *^Bfl(c#<5^?La7t7r 

Mfo-t^^i^izu. |5I-^?-^$r^^(^r7^^Lr^,^^, 
CO 0 8 81 c»^^La3t7T'^'/^'SWo;!;p||<^jtP(^:te^r^ 
T(4, S*(6l#ro#Bli3 05±^*<, 7K¥|Slt©#{^7K 
¥T-A 1 4 «-^{|||T-|S#l^7K^T-A 1 4 

±ffi(c{4, #I^W3 SrlH]te$-ii-^ci:jcj;0^?lS7t7 
A^iSm^tiXi^^, ^(^7K^T-A 1 4 03fteSSfIiJ(0;?; V 



la iRi § 1 7 ;^ vi^^T-m 



50 



K 1 6 T-(4, 

(z^n^tltz^-'? 1 9(cJ:0Iiiefgf;^n^=l:9lc/j: 
-JT^-^^, Ctlii#K7|<¥r-A 1 4 . t-^' I 5, 



15 

vfL 1 6 . ^f^mnm 1 7 . 1 8 . 1 9 (cj: 

0 , ^fL«3t7 r 2 2 0 *<«fi!c$ n 

[0 0 8 9] ttzmmip 1 3 p^-e, jtP'Di^ 1 (D^mizi 
<r>^^ij[^izm^mmr'ms^H-c^^^i}Q^m (t- 
) 1 0 a ~ 1 0 d (i, tamm 1 0 d r-^^^aii-/- 

>, iDjlft;^ 10 b. 10c T-^ftiii'/- V, iD^ag 1 0 

a-e»«ia^/->sr«fiS-r'&«j:-9(c»tt«^,n, mmi-^ 

[0 0 9 01 (X(c. CWJ:onj«Sf<^?jDllfti^l 0 a~ 1 
'km^^rZ'fJiL ^l\M9b 7 r -f >- <^l5f 2 A $r ^^©11 

fp[^<r)^mi}Mv—>. ii{iMii'/->sa'f*Ma'/-> 

[0 0 9 1 1 SyiEL/i^^jT-Ci, #?LS7t7 r -f 

[0 0 9 21 iP%, #AdI^1 Oa~l 0 

d Jc^^Q-t'S^P'O'g 1 f^^m 1 0 ^C;T'^-r^^^il•/- 
> . >;5C/'*Saa > (D?a)S:»^ t -5. 

immm 1 0 a~ 1 0 d (DSJK ^rsijan-r-s. #*ds^ 
ili 1 0 a~ 1 0 dtomma. mi^Ltzmtmmiz, 

1 0 a ~ 1 0 d <0SJS:irASc*fS]Ktt^^SJ^^T-1^ 
aSLTif -7. ^Ap^apl 0 a - I 0 doajKti, <P'L/« 

[0 0 9 31 :^#;a<J{-W, -■C^£L^?LS7t7T'i'/-:sW 
2A*09(c^-rj:-^{c*P/ij'eiF^{c#A(., -S±OT 

^^a"/->j: 0 h'pL±iz^n.nift7 7'<y<m^2 

*P'i>l=lF«9c7)*'X*<He*-;^{Cg^$n 
#V- VC5SD^«i 1 0 a~ 1 0 d «r^^(D?aK* 
t?±^$-tfr, *P-D© 1 I 0 (c^T^^J; ^'iiaJi^K*!!: 

[0 0 9 41 ^P'Q'ff 1 ff^lzm 1 0 (C/T^^?SS»^*<f#^, 

[0 0 9 51 A^:6^-5ttMT% ^71^7^7 r ^' 2 A 
«r#l^«l« 2 0 (ommizj: 0 — SiSjgT-<p-61= 1 F^T'T 

[0 0 9 61 C«^fLS7t7T-</x-SM2 AWTKJCJ: 

0, 3^n^y7^><'m¥i2Kco^mtWcmz^m^m 
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(c^MS >/- V tc A T T c c^SJt-e^^a?::g(t -So 
[0 0 9 71 croJ:-!>/j:»l4!ia*<^7LS7t7 7 
2 AO±^iT-$^TLfc>E,. #-/->OfflS$ri&#:fi<](c 

-5. ^-X Sr H e /c It (wt;!J 0 -5. 
[0 0 9 81 *'XC5t7l*)jft^atc. ^Jin^yr^f^m 

•5., 

[0 0 9 91 *^A--5t«JliS-c, #AD58iaS I 0 a ~ 1 0 d05 
10 ?SttS'Jffl)l- J; ^'U^ l^ffj^mUMV-y. mSM 

«»^1ilC59:^^-5 i:*tJc*P'DW 1 mzm^-t^ifx%:m 
^ntr'7Mtmg<Dtzisb<Dff7^{zmS.-t^, 
[0 10 01 *^d^^«^.-e. ^7L«7fe7T'('/<S«2 A 
«r#^ti« 2 0 (7>|gS»c J; 0 — SjIgJtTilSP'QW 1 P^TT 

[0 10 11 ^<o^^n%y 'm^2A<DTmz^ 

0 > ^?LS3t7 T -r /^^W 2 Aro#g|J{ig?j[j(c^^a 
y- > ic A ^ r^^tea «:Stt, iXJc.^a •/- > (c a 
20 -5r«/TS<?5^?i^2yii«r§{t, iXtc^ftia-/-><cAor^ 

[0 10 21 CCDJ: •9n£^Ma*'^?l«7t7T'f/W« 
2 A<Z>±«e* rJ^T L ^ , ^P/QW 1 P9JC«*&-r .5 ^-x 

[0 10 31 ±t&m-vit. z-UL^nn^yr-ifrnm 

2 Anmrniz-oK^XUmLtzibK ^^^o^Knytvy 
[0 10 41 ZCOJ:olz^^ztX. ^?LH7t7 T'f^'C 

[0 1 0 51 cro^'-f 7*(0j#^T-(i, mm^i z^/hw 

[01061 C CO 5' f 7'T-fltt7K^!!iaoi^^{i, f^®:^'/ 
-vc^SJSTc Sr^^ay->TbcDigjKi:|5)i;*\ jfi 

[0 1 0 71 iSBfl^-^XfttoacOiiB-ti, j^^jaa 

y-VcOiaKTc Sr. ^^ft^a-Z-vcoSKTai:^ 
a'/->05aKTb©4iF4c7)iat«x, -en J: 0 tii5^,^^a 
iSiz-r-Siti^ifi Lv>. z.<r>x^iz-t^ztT^, mm 

[0 1 0 81 ''iti, cw^^'f rt? K-trvr^aa^rifnt 

D [0 10 91 OTIC, Bui^L/iB3^aJr-fflv^/■caJ^^^ 



(0 110] 

wmmo>m-^ ( -> > r ;u t - k 7 r i- / «Dm^ ) 

^m!&m vSJK T a : 1 200t; ~ 1 2501: 
^Ma>/->igJSTb : 1300t;--1350t; 

^mm-/- viasT c : 125010 ~ laoot: 
^) 

m^a^-viglKTa : 1300^-13501: 

^AMay-wsjKTb : isoot-ieoot: 

fifes*/- vfflJSTc : 1400t:~1480t: 

K-b-vrfeSiSgTa : 900t:~1250t: 
*ffii«m«fbfeilSJKTb : lOOOt: -13501: 2 
SffiilSSJSftfifeiiSlKT c : 950l:~1300t: 

[0 111] 

?t , ^?LK7t 7 r 1- / mm^mmmmm^iBimiz u « 

•?«T% tS^ail7t7r'r/<S*^05^ft{ciofe-3ri5{^ 
CO 1 1 2] i^'c. K-f >rfeao|^{i, ^?LK7t7 40 

[0 21 (A) - (E) ii^^mo3-mtLrpr^LtzZ^ 50 



^iro iRfW 2 0 0 0 - 2 1 9 5 3 2 
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II113] (A) - (G) li^^m<^-mtLX7nLtzX- 
(04] (D 1 ) - (D 3 ) Ci K-t^V^r^^jjiTH^ 

(El 6 ] wmmtmmir7 7.<mm^i7u -> tz^jin 

(as *j ^ MaSco/ f :5' - > H r-* ^ , 
(H7] K-e>r<i!iH$rflj4*Mai:jgBfl#7Xfbfea 

!0 (0 8] ( A ) (±®47KfeH^ K - h- > rfeSwJft^tcg 

(0 9 ] *%H^{cff,^^n«7t7 T -f /<sM(o^fea?7 
(01 01 0 9o*B^{cij{:>^-i,^^/Qiri^o5jas»*ia 

(?9^roSiBfll 

[) 1 ^.un 

1 a ±^r^pgp 

2 7 -< 

2 A -■E:/j:L^?lS7t7T'f/<S*t 
2B -li:* O^JLSit 7 r-f/^^W 
2C ii^/J:3Tffl07t7T^■>'^'«^^ 
2D ^TLH® 
3 

4 SWffi^gp 

5 ±M 

6 milA 

9 l^^t 

1 0 a - 1 0 e ;!(Dllftai <.\l-9) 
1 1 »rM« 
1 2 

1 3 inlSl*P 

1 4 mm-7V.^7-U 
1 5 =t-^' 
1 6 *>'?L 



1 7 n^mmu 

1 8 «4§ 
1 9 =e-ir 
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2 0 n-mm.m 

2 1 tttTlO^t: 
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2A 
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iSft 



^ 



(D) 



(E) 



iSL 

a 



IBS 
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(72)i6Bfl^ jfea #Ba 



(72) ^B^^ ^$01 ^ 

KSCt|5^«fflE3ti<;Df^2TS6#I-^ |^ 

a2)mmm mm h- 



